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(54) INKJET RECORDING APPARATUS AND MANUFACTURING METHOD FOR FUNCTIONAL 
LIQUID APPLIED SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inkjet 

recording apparatus which can equalize the discharge ' 

amount of a functional liquid between nozzles, using 
simple operations and structures, and to provide a 
manufacturing method for a functional liquid applied 
substrate. 

SOLUTION: An inkjet recording apparatus (100) is 
provided with a plurality of nozzles (111) for discharging 
the functional liquid. The plurality of nozzles are divided 
into a plurality of groups which are fewer than the 
number of nozzles, and the discharge amount of the 
functional liquid discharged from the nozzles is 
controlled in each group. The grouping of the nozzles is 
performed, by dividing location on an inkjet head (1a) on 
which the nozzles are arranged into a plurality of areas, 
and allowing the nozzles belonging to each area to 
belong to one group. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is the ink jet type recording device characterized by controlling the 
discharge quantity of the functional liquid which it has two or more nozzles for carrying 
out the regurgitation of the functional liquid, and said two or more nozzles are divided 
into two or more groups fewer than the number of nozzles, and is breathed out from said 
nozzle for every group. 

[Claim 2] It is the ink jet type recording device which said functional liquid is ink in 
claim 1, and is characterized by the ability to manufacture a light filter. 
[Claim 3] It is the ink jet type recording device which said functional liquid is EL 
illuminant solution in claim 1, and is characterized by the ability to manufacture an EL 
element substrate. 

[Claim 4] It is the ink jet type recording device which said functional liquid is an electric 
conduction particle distribution solution in claim 1, and is characterized by the ability to 
manufacture the substrate equipped with the electric conduction circuit pattern. 
[Claim 5] The ink jet type recording device characterized by belonging the nozzle which 
divides into two or more area the location on the ink jet head by which said two or more 
nozzles are arranged in any 1 term of claim 1 thru/or claim 4, and belongs to each area 
to one group. 

[Claim 6] In any 1 term of claim 1 thru/or claim 5, the ink jet head by which said two or 
more nozzles are arranged It leads to the cavity prepared for said every nozzle, and each 
cavity. A reservoir common to each nozzle, Said reservoir is equipped with the feed 
hopper which supplies a functional liquid. Said two or more groups The ink jet type 
recording device characterized by having at least the 1st group who consists of a nozzle 
located near said feed hopper among said two or more nozzles, and the 2nd group who 
consists of a nozzle located in the distance from said feed hopper among said two or 
more nozzles. 



[Claim 7] The manufacture approach of the functional liquid grant substrate 
characterized by to carry out the regurgitation of said functional liquid to each pixel 
which is the approach of manufacturing a functional liquid grant substrate with the 
ink-jet type recording device equipped with two or more nozzles in which the 
regurgitation [ a functional liquid ] is possible, divided two or more of said nozzles into 
two or more groups fewer than the number of nozzles, adjusted the wave of the signal 
which controls the regurgitation of the functional liquid from said nozzle for every group, 
and was formed on a substrate. 

[Claim 8] The manufacture approach of the functional liquid grant substrate 
characterized by belonging the nozzle which divides into two or more area the location 
on the ink jet head by which said two or more nozzles are arranged in claim 7, and 
belongs to each area to one group. 

[Claim 9] In any 1 term of claim 7 or claim 8, the ink jet head by which said two or more 
nozzles are arranged It leads to the cavity prepared for said every nozzle, and each 
cavity. A reservoir common to each nozzle, Said reservoir is equipped with the feed 
hopper which supplies a functional liquid. Said two or more groups The manufacture 
approach of the functional liquid grant substrate characterized by having at least the 
1st group who consists of a nozzle located near said feed hopper among said two or more 
nozzles, and the 2nd group who consists of a nozzle located in the distance from said 
feed hopper among said two or more nozzles. 

[Claim 10] The manufacture approach of the device characterized by equipping any 1 
term of claim 7 thru/or claim 9 with the functional liquid grant substrate manufactured 
by the approach of a publication. 

[Claim 11] The manufacture approach of the electronic equipment characterized by 
using the electro optic device manufactured by the approach according to claim 10. 
[Claim 12] The device characterized by equipping any 1 term of claim 7 thru/or claim 9 
with the functional liquid grant substrate manufactured by the approach of a 
publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of devices, 
such as an electro-optic device which equipped the ink jet type recording device which 
can carry out the regurgitation of the functional liquids, such as ink and EL 
(electroluminescence) illuminant solution, to homogeneity, and the list with the 
manufacture approach of functional liquid grant substrates, such as a light filter used 
for a display, and an EL element substrate, and these functionality liquid grant 
substrate, or electronic equipment. 
[0002] 

[Description of the Prior Art] Introducing a functional liquid into each pixel divided and 
formed on the substrate as an approach of manufacturing the functional liquid grant 
substrate for indicating equipments on the bank with an ink jet method is known. This 
functional liquid grant substrate needs to make homogeneity discharge quantity of a 
functional liquid to each pixel as much as possible, and needs to make nonuniformity 
between pixels the minimum. 

[0003] In order to amend the variation in the ink discharge quantity between nozzles, 
controlling driver voltage is indicated by JP, 11-58074, A based on the variation 
amendment data which measured beforehand and were created for every nozzle. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in above-mentioned JP, 11-58074, A, 
in order to have to create amendment data for every nozzle, the activity for it had taken 
time and effort. Moreover, since it was necessary to have the control means of driver 
voltage independently for every nozzle, circuitry could not but become complicated. 
[0005] On the other hand, when [ that ] variation in discharge quantity does not have to 
be thoroughly set to 0, it is not necessary to have time and effort complicated as 



mentioned above and a configuration complicated as mentioned above. For example, in 
the EL element substrate of 64 gradation, with the EL element substrate of 16 
gradation, **5% or less of thickness nonuniformity is further made into the target with 
the light filter **6% or less **3% or less **1.5% or less at the EL element substrate of 32 
gradation, and the variation in the spreading thickness of a functional liquid grant 
substrate has a certain amount of tolerance. 

[0006] This invention aims at offering the manufacture approach of the ink jet type 
recording device which can equalize the discharge quantity of a functional liquid 
between nozzles with an easy procedure and an easy configuration, and a functional 
liquid grant substrate. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, it has two or more nozzles for carrying out the regurgitation of the functional 
liquid, said two or more nozzles are divided into two or more groups fewer than the 
number of nozzles, and the ink jet type recording device of this invention is 
characterized by controlling the discharge quantity of the functional liquid breathed out 
from said nozzle for every group. Thus, the homogeneity of discharge quantity is 
securable between nozzles, simplifying selection and circuitry of correction value, since 
adjustment was made possible for every nozzle and every group. 

[0008] In the above-mentioned ink jet type recording device, said functional liquid is ink 
and manufactures a light filter. Moreover, in the above-mentioned ink jet type recording 
device, said functional liquid is EL emitter solution, and manufactures an EL element 
substrate. Said functional liquid is an electric conduction particle distribution solution, 
and manufactures the substrate equipped with the electric conduction circuit pattern. 
[0009] In the above-mentioned ink jet type recording apparatus, it is desirable to belong 
the nozzle which divides into two or more area the location on the ink jet head by which 
said two or more nozzles are arranged, and belongs to each area to one group. When the 
nozzle which a location approaches uses that the regurgitation property approximated 
mutually is shown and applies the wave same about the nozzle belonging to the same 
area, discharge quantity equalization between nozzles can be attained effectively. 
[00 10] In the above-mentioned ink jet type recording apparatus, moreover, the ink jet 
head by which said two or more nozzles are arranged It leads to the cavity prepared for 
said every nozzle, and each cavity. A reservoir common to each nozzle, Said reservoir is 
equipped with the feed hopper which supplies a functional liquid. The group of the; 
aforementioned plurality It is desirable to have at least the 1st group who consists of a 
nozzle located near said feed hopper among said two or more nozzles, and the 2nd group 
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who consists of a nozzle located in the distance from said feed hopper among said two or 
more nozzles. The property in which the discharge quantity of ink is influenced by the 
distance from a feed hopper to a nozzle can be used, a group division of a nozzle can be 
performed according to the distance from a feed hopper, and regurgitation equalization 
between nozzles can be attained effectively. 

[0011] Moreover, the manufacture approach of the functional liquid grant substrate of 
this invention divides into two or more groups fewer than the number of nozzles two or 
more of said nozzles of the ink jet type recording device equipped with two or more 
nozzles in which the regurgitation [ a functional liquid ] is possible, adjusts the wave of 
the signal which controls the regurgitation of the functionalliquid from said nozzle for 
every group, and is characterized by to carry out the regurgitation of said functional 
liquid to each pixel formed on the substrate. 

[0012] In the above-mentioned manufacture approach, it is desirable to belong the 
nozzle which divides into two or more area the location on the ink jet head by which said 
two or more nozzles are arranged, and belongs to each area to one group. 
[0013] In the above-mentioned manufacture approach, moreover, the ink jet head by 
which said two or more nozzles are arranged It leads to the cavity prepared for said 
every nozzle, and each cavity. A reservoir common to each nozzle, Said reservoir is 
equipped with the feed hopper which supplies a functional liquid. The group of the; 
aforementioned plurality It is desirable to have at least the 1st group who consists of a 
nozzle located near said feed hopper among said two or more nozzles, and the 2nd group 
who consists of a nozzle located in the distance from said feed hopper among said two or 
more nozzles. 

[0014] Moreover, the manufacture approach of the device of this invention is 
characterized by having the functional liquid grant substrate manufactured by the 
above-mentioned manufacture approach. 

[0015] Moreover, the device of this invention is characterized by having the functional 
liquid grant substrate manufactured by the above-mentioned manufacture approach. 
[0016] Moreover, the manufacture approach of the electronic equipment of this 
invention is characterized by using devices, such as an electro-optic device 
manufactured by the above-mentioned manufacture approach. 
[0017] 

[Embodiment of the Invention] It explains taking the case of the equipment and the 
approach of giving hereafter the ink which is an example of a functional liquid on a 
substrate as a gestalt of operation of this invention, and manufacturing a light filter. 
[0018] (1. Configuration of a manufacturing installation) Drawing 1 is the outline 



perspective view of the ink jet type recording device by 1 operation gestalt of this 
invention. As shown in drawing, the ink jet type recording apparatus 100 is equipped 
with the ink jet head group 1^ the direction driving shaft 4 of X, the direction guide shaft 
5 of Y, a control unit 6, the installation base 7, the cleaning device section 8, and a 
pedestal 9. 

[0019] The ink jet head group 1 is equipped with ink jet head la which carries out the 
regurgitation of the ink which is the functional liquid supplied from the ink tank which 
is not illustrated to each pixel from the nozzle (delivery). 

[0020] The installation base 7 makes the substrate 101 for light filters which should be 
manufactured by this manufacturing installation lay, and is equipped with the device 
which fixes this substrate to a criteria location. 

[0021] The direction drive motor 2 of X is connected to the direction driving shaft 4 of X. 
The direction drive motor 2 of X is a stepping motor etc., and if the driving signal of X 
shaft orientations is supplied from a control unit 6, it will rotate the direction driving 
shaft 4 of X. If the direction driving shaft 4 of X is rotated, the ink jet head group 1 will 
move to X shaft orientations. 

[0022] The direction guide shaft 5 of Y is being fixed so that it may not move to a 
pedestal 9. The installation base 7 is equipped with the direction drive motor 3 of Y The 
direction drive motor 3 of Y is a stepping motor etc., and if the driving signal of Y shaft 
orientations is supplied from a control unit 6, it will move the installation base 7 to Y 
shaft orientations. 

[0023] That is, the ink jet head group 1 can be moved to any location on the substrate 
101 for light filters free by performing actuation of X shaft orientations, and actuation of 
Y shaft orientations. The relative velocity of the ink jet head 1 to the substrate 101 for 
light filters also becomes settled in control of the drive of each shaft orientations. 
[0024] A control device 6 is equipped with the actuation signal -control equipment 31 
(after-mentioned) which supplies the signal for regurgitation control of an ink droplet to 
the ink jet head group 1. Moreover, the direction drive motor 2 of X and the direction 
drive motor 3 of Y are equipped with the head positional controller 32 (after-mentioned) 
which supplies the signal which controls the physical relationship of ink jet head group 
la and the installation base 7. 

[0025] The cleaning device section 8 is equipped with the device which cleans the ink jet 
head group 1. The cleaning device section 8 is equipped with the drive motor of the 
direction of Y which is not illustrated. By actuation of the drive motor of this direction of 
Y, the cleaning device 8 moves in accordance with the direction guide shaft 5 of Y. 
Migration of the cleaning device 8 is also controlled by the control unit 6. 



[0026] (2. Configuration of an ink jet head) Drawing 2 is the explanatory view of the 
structure of each ink jet head la which constitutes the ink jet head group 1. It has a 
nozzle plate 110, the pressure room substrate 120, and a diaphragm 130, and ink jet 
head la is constituted, as shown in drawing. This head constitutes the piezo jet type 
head of a form on demand. 

[0027] The pressure room substrate 120 is equipped with the cavity (pressure room) 121, 
the side attachment wall (septum) 122, the reservoir 123, and the introductory way 124. 
The cavity 121 serves as space stored in order to carry out the regurgitation of the ink 
formed by etching substrates, such as silicon. The side attachment wall 122 is formed so 
that it may divide between cavities 121. The reservoir 123 serves as passage for filling 
ink to each cavity 121. The introductory way 124 is formed in each cavity 121 possible 
[ installation of ink ] from the reservoir 123. in addition, configurations, such as a cavity 
121, boil many things with an ink jet method and are deformable. For example, it may 
be the kayser (Kyser) form of a superficial configuration, or the Zoltan (Zoltan) form of a 
cylindrical shape is sufficient. 

[0028] A nozzle plate 110 is stuck on one field of the pressure room substrate 120 so that 
a nozzle 111 may be arranged in the location corresponding to each of the cavity 121 
prepared in the pressure room substrate 120. It is also possible for the number of 
nozzles 111 not to be limited to the thing of a graphic display, for example, to consider as 
1 train 32 nozzle. The pressure room substrate 120 which stuck the nozzle plate 110 is 
further dedicated to a case 125, and constitutes ink jet head la. 

[0029] A diaphragm 130 is stuck on the field of another side of the pressure room 
substrate 120. The piezo electric crystal component (not shown) is prepared in the part 
corresponding to the location of each cavity 121 of a diaphragm 130, respectively. 
Moreover, a feed hopper (not shown) is prepared in the part corresponding to the 
location of the reservoir 123 of a diaphragm 130, and supply to the pressure room 
substrate 120 interior of it is attained at it in the ink stored in the ink tank which is not 
illustrated. 

[0030] Two or more nozzles 111 are divided into two or more groups fewer than the 
number of nozzles 111. In more detail, the location on ink jet head la by which two or 
more nozzles 111 are arranged is divided into two or more area, and the nozzle 
belonging to each area of two or more of these area belongs to one group. These groups ' 
have in more detail what consists of a nozzle group located near the feed hopper, and the 
thing which consists of a nozzle group located in the distance from a feed hopper. About 
the nozzle belonging to the same group, ink is breathed out by the control signal of a 
same waveform, and this control signal can be adjusted for every group. 



[0031] (3. Configuration of a control system) Drawing 3 is the block diagram showing 
the configuration of the control system of the above-mentioned ink jet type recording 
apparatus 100. The control system of the ink jet type recording device 100 is equipped 
with the actuation signal control equipment 31 and the head positional controller 32 
which consist of computers, such as a personal computer. 

[0032] Actuation signal-control equipment 31 outputs two or more kinds of waves for 
driving ink jet head la. Moreover, actuation signal-control equipment 31 outputs the bit 
map data in which it is shown whether the regurgitation of which ink is carried out to 
each pixel of a light filter among R, G, and B. 

[0033] Actuation signal-control equipment 31 is connected with the analog amplifier 33 
in the timing-control circuit 34. The analog amplifier 33 is a circuit which amplifies the 
wave of the above-mentioned two or more classes. The timing-control circuit 34 is a 
circuit which builds in a clock pulse circuit and controls the regurgitation timing of ink 
according to the above-mentioned bit map data. 

[0034] Both the analog amplifier 33 and the timing-control circuit 34 are connected to a 
junction circuit 35, and a junction circuit 35 is connected to the actuation wave -selection 
circuit 36. A junction circuit 35 transmits the signal outputted from the analog amplifier 
33 to the actuation wave-selection circuit 36 according to the timing signal outputted 
from the timing-control circuit 34. 

[0035] The actuation wave -selection circuit 36 is a circuit which chooses the wave which 
controls the ink regurgitation from ink jet head la among the waves of the 
above-mentioned two or more classes, and is transmitted to ink jet head la. Two or more 
nozzles with which ink jet head la is equipped are divided into a number smaller than 
the number of nozzles of groups, and one wave per each group is chosen. It is set up to 
the actuation wave -selection circuit 36 based on the data of the ink discharge quantity 
from each nozzle of ink jet head la measured beforehand about each group which wave 
is chosen among the waves of the above-mentioned two or more classes. 
[0036] Drawing 4 is drawing showing an example of distribution of the ink discharge 
quantity of each nozzle in the above-mentioned ink jet head. An axis of abscissa is the 
nozzle number attached according to the array of two or more nozzles with which ink jet 
head la was equipped, and an axis of ordinate is the discharge quantity per [ which is 
breathed out from each nozzle ] one drop of ink (ng), when the same actuation wave is 
used, in order to carry out the regurgitation of the ink from each nozzle. 
[0037] One feed hopper which supplies ink is prepared in the reservoir common to each 
nozzle at this ink jet head, and that feed hopper is located near nozzle No. 8- 15. As 
shown in drawing, near a feed hopper, there is little ink discharge quantity and it is in 



the inclination for ink discharge quantity to increase, near [ distant from a feed hopper ] 
ends. 

[0038] Therefore, what is necessary is to be located near the ends of an ink jet head, to 
choose the wave which stops discharge quantity about a nozzle far from a feed hopper, 
to be located near a center, and just to choose a wave which makes [ many ] discharge 
quantity about the nozzle near a feed hopper. Thus, even if it does not derive the 
amount of amendments about the thing which are considered to have the regurgitation 
inclination which divides into two or more area the location in which the inclination 
which discharge quantity fluctuates with the location of a nozzle is used for, and each 
nozzle is prepared, and is approximated mutually and for which a wave is opted for 
every area, then each nozzle, the variation in discharge quantity can fully be suppressed 
and it can realize with the easy configuration also in equipment. 

[0039] The head positional controller 32 is a circuit which controls the physical 
relationship of ink jet head la and the installation base 7 (and substrate for light filters 
laid in this), it cooperates with actuation signal-control equipment 31, and it is 
controlled so that the ink breathed out from ink jet head la arrives at the 
predetermined location on the substrate for light filters. The head positional controller 
32 is connected to the X Y control circuit 37, and the information about a head location 
is transmitted to this X-Y control circuit 37. 

[0040] It connects with the direction drive motor 2 of X, and the direction drive motor 3 
of Y, and the X- Y control circuit 37 transmits the signal which controls the location of 
ink jet head la of X shaft orientations, and the location of the installation base 7 of Y 
shaft orientations based on the signal from the head positional controller 32 to the 
direction drive motor 2 of these X, and the direction drive motor 3 of Y 
[0041] (4. Configuration of a functional liquid grant substrate) Drawing 5 is the 
elements on larger scale of the light filter which is the functional liquid grant substrate 
manufactured by the manufacturing installation and the manufacture approach 
concerning the above-mentioned operation gestalt. Drawing 5 (a) is a top view and 
drawing 5 (b) is the B B' line sectional view of drawing 5 (a). A part of hatching of each 
part of a sectional view is omitted. 

[0042] As shown in drawing 5 (a), a light filter 200 is equipped with the pixel 13 located 
in a line in the shape of a matrix, and the boundary line of a pixel and a pixel is divided 
by the partition 14. One ink of red (R), green (G), and blue (B) is introduced into each of 
pixels 13. Although arrangement of red, green, and blue was considered as the so-called 
delta array in this example, arrangement of others, such as a stripe array and a mosaic 
array, is sufficient. 



[0043] As shown in drawing 5 (b), the light filter 200 is equipped with the substrate 12 
of translucency, and the partition 14 of protection-from-light nature. The part (removed) 
in which the partition 14 is not formed constitutes the above-mentioned pixel 13. The 
ink of each color introduced into this pixel 13 constitutes the coloring layer 20. The 
overcoat layer 21 and the electrode layer 22 are formed in the top face of partition 14 
and the coloring layer 20. 

[0044] (5. The manufacture approach of a functional liquid grant substrate) Drawing 6 
R> 6 is the production process sectional view of the above-mentioned light filter. A part 
of hatching of each part of a sectional view is omitted. Based on this drawing, an 
example of the manufacture approach of a light filter is explained concretely. 
[0045] (51. bank formation and surface treatment process) After it washes the front 
face of the transparence substrate 12 which consists of 0.7mm of thickness, 38cm long, 
and 30cm wide alkali free glass to heat concentrated sulfuric acid by the penetrant 
remover which added hydrogen peroxide solution 1% of the weight and it carries out a 
rinse to it with pure water, air desiccation is performed and a clean surface is acquired. 
The chromium film is formed in this front face by an average of 0.2-micrometer 
thickness by the spatter, and metal layer 16' is obtained ( drawing 6 : Si). 
[0046] After drying this substrate for 5 minutes at 80 degrees C on a hot plate, a 
photoresist layer (not shown) is formed in the front face of metal layer 16' with a spin 
coat. The mask film which drew the necessary matrix pattern configuration is stuck on 
this substrate front face, and it exposes by ultraviolet rays. Next, this is immersed in 
the alkali developer which contains a potassium hydroxide at 8% of the weight of a rate, 
the photoresist of an unexposed part is removed, and patterning of the resist layer is 
carried out. Then, etching clearance of the exposed metal layer is carried out with the 
etching reagent which uses a hydrochloric acid as a principal component. Thus, the 
protection-from-light layer (black matrix) 16 which has a predetermined matrix pattern 
can be obtained ( drawing 6 ' S2). The thickness of the protection-from-light layer 16 is 
about 0.2 micrometers. Moreover, the width of face of the protection-from-light layer 16 
is about 22 micrometers. 

[0047] On this substrate, photopolymer constituent 17* of further the transparence 
acrylic of a negative mold is too applied with a spin coat method ( drawing 6 : S3). After 
carrying out prebake of this for 20 minutes at 100 degrees C, ultraviolet* rays exposure 
is performed using the mask film which drew the predetermined matrix pattern 
configuration. Spin desiccation is carried out, after it develops the resin of an unexposed 
part with an alkaline developer too and it carries out a rinse with pure water. By 
performing after-bake as the last desiccation for 30 minutes at 200 degrees C, and 



stiffening the resin section enough, the bank layer 17 is formed and the partition 14 
which consists of a protection from light layer 16 and a bank layer 17 is formed 
( drawing 6 • S4). The thickness of this bank layer 17 is 2.7 micrometers on an average. 
Moreover, the width of face of the bank layer 17 is about 14 micrometers. 
[0048] In order to improve the ink wettability of the coloring stratification field 
(especially exposed surface of a glass substrate 12) divided in the protection from light 
layer 16 and the bank layer 17 which were obtained, dry etching, i.e., atmospheric 
pressure plasma treatment, is performed. High tension is specifically impressed to the 
mixed gas which added oxygen to helium 20%, a plasma ambient atmosphere is formed 
in an etching spot within an atmospheric pressure, the bottom of this etching spot is 
passed and a substrate is etched. 

[0049] (Introductory process of a 5 2. functionality liquid) Next, the ink which is a 
functional liquid is introduced with an ink jet method in the pixel 13 divided and formed 
by the partition 14 ( drawing 6 ■ S5). The precision head which applied the piezo 
piezo electric effect to the ink jet type recording head is used, and ten drops of minute 
ink droplets are selectively flown for every coloring stratification field. Drive frequency 
sets 14.4kHz, i.e., regurgitation spacing of each ink droplet, as 69.5 microseconds. The 
distance of a head and a target is set as 0.3mm. For generating prevention of the fission 
stray drop called from a head the flight rate to the coloring stratification field which is a 
target, flight deflection, and a satellite, the wave (an electrical potential difference is 
included) which drives not only the physical properties of ink but also the piezo electric 
element of a head is important. The wave which drives an ink jet head is transmitted to 
an ink jet head through actuation signal -control equipment 31, the analog amplifier 33, 
a junction circuit 35, and the actuation wave system selection circuitry 36 as mentioned 
above. 

[0050] Drawing 7 is a wave graph which shows the example of two or more kinds of 
signal wave forms where it is inputted into the above-mentioned actuation 
wave -selection circuit 36. An axis of abscissa is time amount (microsecond), and an axis 
of ordinate is a difference (V) with the minimum value of applied voltage. Four kinds of 
wave [ each ] shown here is called pull push pull mold, draws ink in a meniscus and 
attenuates an oscillation of a meniscus for ink rapidly in the phase (push) of raising the 
electrical potential difference of the 2nd step, in the phase (pull) of dropping the 
electrical potential difference of the 1st step, in discharge and the step [ 3rd ] phase 
(pull) of dropping an electrical potential difference again. Here, four kinds of waves are 
generated so that the difference (Vh) of the maximum of applied voltage and the 
minimum value may be set to 19V, 19.5V, 20V, and 20.5V, respectively, as shown in 



drawing. If Vh is made low, ink discharge quantity will become small, and if Vh is made 
high, ink discharge quantity will become large. In this way, the discharge quantity of 
ink is controlled by height of an electrical potential difference. 

[0051] The actuation wave -selection circuit 36 chooses the wave which controls the ink 
regurgitation from ink jet head la among [ the four above-mentioned kinds of] waves, 
and transmits it to ink jet head la. Especially 32 nozzles with which ink jet head la is 
equipped are divided into seven pieces, seven pieces, six pieces, six pieces, and six 
groups [ a total of five ], and choose a per [ each group / of one each ] wave. 
[0052] Drawing 8 is the graph which showed the data before amendment and after 
amendment about ink discharge quantity per drop from each nozzle in ink jet head la of 
this operation gestalt. The nozzle number and axis of ordinate to which the axis of 
abscissa was temporarily given according to the array of each nozzle are the discharge 
quantity per drop from each nozzle (ng). The polygonal line of a continuous line showed 
the data before amendment, and the polygonal line of a dotted line showed the data 
after amendment. In addition, the discharge quantity per one drop of ink was computed 
based on the speed of the ink droplet breathed out from the nozzle. 

[0053] Before amendment, the actuation wave of Vh=20V was used among [ the four 
above-mentioned kinds of] waves about all nozzles. Consequently, the ink discharge 
quantity from each nozzle was about 17.6 ng(s) (nozzle No. 16) in about 19.5 ng(s) 
(nozzle No. 32) and min at the maximum. The amount variation of ink was **6.0%. 
[0054] In order to amend this amount variation of ink, Vh of the ink regurgitation 
control signal from the group of nozzle No. 8- No. 14 was set to 20.5V, Vh of the ink 
regurgitation control signal from the group of nozzle No.21-No.26 was set to 19.5V, Vh of 
the ink regurgitation control signal from the group of nozzle No.27 No.32 was set to 19V, 
and it was referred to as 20V as it is about other nozzles. Consequently, the ink 
discharge quantity from each nozzle was set to about 18.6 ng(s) (nozzle No. 24) at the 
maximum, and was set to about 17.6 ng(s) (nozzle No. 16) by min. The amount variation 
of ink has been improved to **2.9%. 

[0055] Moreover, although the variation in the flying speed of the ink droplet breathed 
out from the nozzle was **10% before amendment, after amendment was **5%. Thus, 
since it was hard coming to generate an impact location gap of an ink droplet even if it 
accelerated the passing speed of an installation base, when the flying speed of an ink 
droplet equalized, it became possible to raise a manufacture rate. 

[0056] By the wave chosen as mentioned above, three colors of red, green, and blue are 
simultaneously applied for an ink droplet, and ink is applied to a predetermined color 
scheme pattern. As ink, after making polyurethane resin oligomer distribute an 



inorganic pigment for example, a cyclohexanone and butyl acetate are added as a low 
boiler, butyl carbitol acetate is added as retarder thinner, 0.01 % of the weight of 
non-ion system surface active agents is further added as a dispersant, and what was 
made into six to 8 centipoise viscosity is used. 

[0057] (5-3. desiccation / hardening process) Next, the applied ink is dried. First, after 
leaving it in a natural ambient atmosphere for 3 hours and setting the ink layer 19, it 
heats for 40 minutes on a 80-degree C hot plate, finally it heats for 30 minutes at 200 
degrees C in oven, hardening processing of the ink layer 19 is performed, and the 
coloring layer 20 is obtained ( drawing 6 ' S6). 

[0058] The overcoat layer 21 which carries out the spin coat of the transparence acrylic 
resin coating to the above-mentioned substrate, and has a smooth side is formed. 
Furthermore, the electrode layer 22 which consists of ITO (Indium Tin Oxide) is formed 
in this top face by the necessary pattern, and it considers as a light filter 200 ( drawing 

6:S7). 

[0059] (6. Configuration of a display) Drawing 9 is the sectional view of the color liquid 
crystal display which is an electro-optic device manufactured by the manufacture 
approach of 1 operation gestalt of this invention. A part of hatching of each part of a 
sectional view is omitted. Since the light filter 200 manufactured by the 
above-mentioned approach is used for this color liquid crystal display 300, the discharge 
quantity of a functional liquid is equalized between pixels, the thickness of the 
functional liquid after desiccation and hardening becomes uniform between pixels, and 
it can display the good image of image quality. 

[0060] This color liquid crystal display 300 combines a light filter 200 and the opposite 
substrate 338, and is constituted by enclosing the liquid crystal constituent 337 among 
both. The TFT (thin film transistor) component (not shown) and the pixel electrode 332 
are formed in the field inside one substrate 338 of a liquid crystal display 300 in the 
shape of a matrix. Moreover, the light filter 200 is installed so that red, green, and the 
blue coloring layer 20 may arrange as another substrate in the location which counters 
the pixel electrode 332. 

[0061] The orientation film 326 and 336 is formed in each field where a substrate 338 
and a light filter 200 counter. Rubbing processing is carried out and these orientation 
film 326 and 336 can make a liquid crystal molecule arrange in the fixed direction. 
Moreover, polarizing plates 329 and 339 have pasted the field of the outside of a 
substrate 338 and a light filter 200, respectively. Moreover, generally as a back light, the 
combination of a fluorescent light (not shown) and a scattered plate is used, and it 
displays by operating the liquid crystal constituent 337 as an optical shutter to which 



the permeability of back light light is changed. 

[0062] In addition, by this invention, an electro-optic device is not limited to the 
above-mentioned color liquid crystal display, for example, the electro-optic device using 
various electro optics means, such as small television using the thin Braun tube or a 
thin liquid crystal shutter etc., EL indicating equipment, a plasma display, a CRT 
display, and the FED (Field Emission Display) panel, can be used for it. 
[0063] (7. Configuration of electronic equipment) Drawing 10 is the perspective view of 
the note type personal computer which is electronic equipment manufactured by the 
manufacture approach of 1 operation gestalt of this invention. Since the 
above-mentioned color liquid crystal display 300 is used for this personal computer 500 
as a display, the discharge quantity of a functional liquid is equalized between pixels, 
the thickness of the functional liquid after desiccation and hardening becomes uniform 
between pixels, and it can display the good image of image quality. 

[0064] As shown in drawing, a liquid crystal display 300 is contained by the case 510, 
and it is constituted so that the viewing area of a liquid crystal display 300 may be 
exposed from the opening 511 formed in this case 510. Moreover, the personal computer 
500 is equipped with the keyboard 530 as the input section. 

[0065] This personal computer 500 is constituted including the status signal generation 
section which consists of a circuit where the sources of a display information output, 
display information processing circuits, clock generation circuits, etc. are various, a 
power circuit which supplies power to those circuits, although not illustrated besides a 
liquid crystal display 300. A display image is formed by supplying the status signal 
generated by the status signal generation section based on the information inputted 
into the liquid crystal display 300 from the input section 530. 

[0066] As electronic equipment by which the electro-optic device concerning this 
operation gestalt is incorporated, various electronic equipment, such as the video tape 
recorder of not only a personal computer but a pocket mold telephone, an electronic 
notebook, a pager, a POS terminal, an IC card, a minidisc player, a liquid crystal 
projector and an engineering workstation (EWS), a word processor, television, a 
viewfinder mold, or a monitor direct viewing type, an electronic calculator, car 
navigation equipment, equipment equipped with the touch panel, a clock, and a game 
device, is mentioned. 

[0067] (Example besides 8.) The functional liquid grant substrate manufactured by the 
manufacturing installation and approach of this invention may be not only the 
above-mentioned light filter but an EL element substrate again. In this case, EL emitter 
solution is used as a functional liquid. 



[0068] Moreover, the functional liquid grant substrate manufactured by the 
manufacturing installation and approach of this invention may be a substrate with 
which the electric conduction circuit pattern was formed. In this case, the electric 
conduction particle distribution solution which melted to the solvent the dispersant for 
making homogeneity distribute the binder for combining the thing and fine particles 
which used as fine particles the matter which has conductivity, such as Au(gold) } Ag 
(silver), Cu (copper), Pt (platinum), and Pd (palladium), as a functional liquid, for 
example, and fine particles etc. is used. 

[0069] And an electric conduction particle distribution solution is applied using the ink 
jet head of this invention so that a desired electric conduction circuit pattern may be 
formed on a substrate. The functional liquid is dried and solidified after that, and an 
electric conduction circuit pattern is formed. 

[0070] Moreover, you may be the substrate with which the memory which consists of a 
substrate with which the semiconductor device was formed, and a semiconductor device 
as a functional liquid grant substrate was formed. In this case, the solution containing 
an inorganic semiconductor material, an organic semiconductor ingredient, a 
conductive polymer, a ferroelectric ingredient, etc. is used as a functional liquid. 
[0071] Moreover, as a functional hquid grant substrate, you may be the substrate used 
as a sample of gene analysis. In this case, as a functional liquid, the solution containing 
protein or a deoxyribonucleic acid (DNA) is used. 

[0072] Moreover, you may be the substrate which constitutes electron devices including 
the substrate which constitutes the electron gun of a display as a functional liquid grant 
substrate. In this case, the solution which contains a carbon nanotube as a functional 
liquid is used. 

[0073] Moreover, you may be the substrate which constitutes the catalyst or field 
emission display (FED) used for the catalyst or non electric-field plating of a fuel cell as 
a functional liquid grant substrate. In this case, as a functional liquid, the solution 
containing noble metals and a noble-metals salt, or its oxide is used. 
[Effect of the Invention] According to this invention, the manufacture approach of the 
ink jet type recording device which can equalize the discharge quantity of a functional 
liquid between nozzles with an easy procedure and an easy configuration, and a 
functional liquid grant substrate can be offered. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the outline perspective view of the ink jet type recording device by 1 
operation gestalt of this invention. 

[Drawing 21 It is the explanatory view of the structure of each ink jet head la which 
constitutes the ink jet head group 1. 

[Drawing 31 It is the block diagram showing the configuration of the control system of 
the above-mentioned ink jet type recording apparatus. 

fDrawing 41 It is drawing showing an example of distribution of the ink discharge 
quantity of each nozzle in the above-mentioned ink jet head. 

fDrawing 51 It is the elements on larger scale of the light filter which is the functional 

liquid grant substrate manufactured by the manufacturing installation and the 

manufacture approach concerning the above-mentioned operation gestalt. 

fDrawing 61 It is the production process sectional view of the above-mentioned light 

filter. 

fDrawing 71 It is the wave graph which shows the example of two or' more kinds of 
signal wave forms where it is inputted into the actuation wave selection circuit 36. 
fDrawing 81 It is the graph which showed the data before amendment and after 
amendment about ink discharge quantity per drop from each nozzle in ink jet head la of 
this operation gestalt. 

[Drawing 9] It is the sectional view of the color liquid crystal display which is an 
electro-optic device manufactured by the manufacture approach of 1 operation gestalt of 
this invention. 

fDrawing 101 It is the perspective view of the note type personal computer which is 
electronic equipment manufactured by the manufacture approach of 1 operation gestalt 
of this invention. 
[Description of Notations] 



100 Ink Jet Type Recording Device 
la Ink jet head 
111 Nozzle 
121 Cavity 
123 Reservoir 

200 Light Filter (Functional Liquid Grant Substrate) 
300 Color Liquid Crystal Display (Electro-optic Device) 
500 Personal Computer (Electronic Equipment) 
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^tfT/^yS««(-S»UX, *I;fe0^7^ h 

1 6 Sr»^ i i 6 (i6 : S2) 0 ifefcJf 1 6 

WW, ^J:^:0. 2/imXfc-6 0 Jg^S 1 6 

[0 0 4 7] Z.<Dm&±\^ S5)l^IOSW7^y 

t'»*t5 .(06 : S 3) o Ztl& 1 0 0tt2 Oftm 

iiiUfe^^^7^^A*ffl^x*^«B5t*tf*5, * 
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U *Bzk-ey >xi,tc'&x fy«*t5p *»tt«ftfcu 

(0 6 : S 4) 0 1 7<Djg|J?: 

fi, W-&JX2. 7A*mT*£>6 0 '^*J8 1 7 (DM 

frX^ 1 4 umXfoZ> 0 
[0 0 4 8] *#e>*lfcag#Ji 1 6*5J;^V^g 17t 

[0 0 4 9] ( 5 - 2 . I«tt«#W*Aia) 
jttyt) 1 4t?K«6*tT**S*tfciB* 1 3 file. flRfg 
tt««cr-*>5-< ^ Sr^r s?* 2/ h*Si:J:?)»At 
5 (I6:S5) 0 Jisfitaiy h^fE»— Kf-fix 

K»JSjS»ttl 4. .4 kHz, i"*^t>. &4>?tK<D 
etUBHItt6 9. 5/i&l:Rm 8 ^yK^-^y 
hfc^ffiBttt. 0. 3mmllKt^, ->>KJ:«9^- 

Wh-fZ&m («J£«r£tri ^lSt-fc5 Q 

^j1*R(h]^3 6 Srgt>f >^ t?* 3/ y Kicfi^Stt 
So 

[00 50] HI 7 fi, ±fBIB»«7giSiR(El& 3 6 (CA* 

H (V) titc 4 mS^&^tt^lTft 

t Xvu >zfy*s=L* y/^rn 1 t >*>"ttr *s t) . SB 1 I&pg<£> 

*>~) -c-r ^**etaju ^3^^^m£E^^T^ 

tf/HI^<^i (Vh) ^ttftll9V, 19. 5 

v, 20V. 20. 5 vkteZ X b\^4mm<r>m&*£. 

[0051] mm&Mmvi\Ei& 3 6 ±i£ 4 



(6) 2002-196127 

10 

3 2a<£>y X/Mi* 7flg, 7fi s 6Ss 6fi* 6 

[oo5 2] msn, ^mmmm^^c^^ y 

K 1 a X/i^^fl) 1 fgfc*: 0 A >-^P±mft 

10 * (ng) T-*>6. «jESff^X-^fi. ^OjFfttSftT* 

[0053] MiEmrr*^. t^to;X;n:o#, ±ie 

9. 5ng (;X;l/No. 3 2) x f/K*17. 6n 
g (yX/UNo. 16) X'froti 0 0^i^7^^ 
f*. ±6. 0%T*$>ofc 0 
20 [0 0 5 4] ~<D4 l/?&s< : 7y*$:ffijE'tZ>fzL#>. J 
X/i/No. 8-No. 1 4 <n#fr—-7frh<r>4 isfvktti 
Wlf^Vh^2 0. 5Vi:U yX/UNo. 21- 
No. 2 6(D^/U— y^^h<OA V^PitBSyWf-^-OVh 
^19. 5V^U yX/UNo. 2 7 —No. 320^ 

^coftb^y X/H-o^Tfi^r^i^ 2 0 V^: Ufc c 

ig*. ^y X/^^o>r >-^etmi:fi> t*-e«i8. 

6ng (y X/PNo. 2 4), */h"e«J 17. 6 n g 
(yX/UNo. 16) ^feofc 0 -f V^*^^^^rfi, 
30 ±2. 9%tC3fcSf*^ 0 

[0 0 5 5] ^/h, yX/^5jP±ttiStb^:>r^^}»^* 

ie^^± 5%t^o/c 0 ceo j: oizA i/-?m<Dmnmm 

Tt>r >'^JB^*»fl:«i'^s*i:tw< < feofcfcao, 

IMS^fe^C t fro fc 0 

[0 0 5 6] ±IE^J:5f-b-Cjg«Stt^»Jg^J:0. 

^AD^l. S&^'T^-^IHHfiHS^JO. 0 111%^- 
[0 0 5 7] (5-3. *a»-a^txs) 

IlT-f >?JM 1 9CDiT3/^^ >^^tTofc^, 80t 
50 *T*2 0 O^T'S 0ftmtof&\^XA is^Ml 9^I« 
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m&ft<oXs f^l2 OtmhtlZ (0 6 : S6) o 

[0058] -tmmm^. mwr? y /MMBiM6|.«r* tr 

£SH~6o ^^t-s :^lil:iTO (Indium Tin Oxid 
e) ^&45iSl2 2%ffim'<*->X~J&!&^X. * 
7-7^;^ 2 0 0 ^« (06 : S7) 0 
[0 0 5 9] (6. 3^3£«<Dfl*J«) i9(t #*91<D 

g3 0 0(2. ±ia^*fet=:j: — 

* 2 0 0£ffl^Tl^£<DT% »IBtt«f*:^qJ:tti»dSiii5B 

[0 0 6 0] :^)i/7-as$^gf3 0 Of*. ^7- 
*7 4 2 0 0 &*tfi£K3 3 8 i: 
0Mi-«*»fi8;«i3 3 7^At5^i fcfcJ: 
Tl^So 3 0 0 ^<DSt£ 3 3 8 ^(^KlU 

^ffilCte, TFT (Ilh7^^) (H^fr 

-f) Mili 3 3 2 ^ ^ v h y ^ ^ i/ > 

5 0 t)^-^Iffi^tt, IfSg3 3 2W 

Ifirt- *^*ftJi2 0 3&SEMi-SJ:5^ 

[0 0 6 1] ^&3 3 8 ^7- 7^/^ 2 0 0 O^fp] 
i-S-ttt^Jx^ffiJwtt, gSf*]Jgl3 26, 3 3 6 *W$ 
nXV>6 0 m^COg£r6]®3 2 6, 3 3 6li7tV^ 

X^^o £7c, S^3 3 8^J;OT7-7^;^200 
<0*MH«)ffi^f4, fi*tS3 2 9, 3 3 9^UfiT«f 
SttT^Sc '<s/*7>f h£LTf*3bte« (0^ 

[0 0 6 2] 

l"f\ FED (Field Emission Display) '^/1^<DS 
[0 0 6 3] ( 7 . m^-^§f HlOft 

i mmmm^m^m^ x 9mmi*ti&m*mM-e*> 

i^g!3 0 0 ^i^i Ltffl^T^5^)t\ flfgte 
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[0 0 6 4] Hir^i-J: 5 (-> «fi*^3SB 3 0 0 am 
#5 1 OJClRJW*^ CC0g^5 1 0KJg/*£*tfcliflq 

§1S 5 1 lji^ftfiS^Kf 3 0 o 0>*»«*as«tti-*-a 
5 0 0(1, A^i: K5 3 0 Mtt^ 

So 

[0 0 6 5] r^-yt;v^y t°a-^ 5 0 0(1 ft 
[00 6 6] *HMffi|l«Slll3tfgg^«l^^ 

1\ mmmsm. m^m. posk, 

* s ^ir/xy^-ryy^- fx^—: (e 
20 WS) , K^n-fejx*, r^t\ t'^-^r>f>^ 

[0 0 6 7] (8. fl&tf>HJ60!|) #3&Wtf>»at$l 

30 [0068] ^t, *mw<Dmmmw&x**mz£*)m 

ITIi, Mill Au (&) N Ag (iB) x Cu 
(«) s Pt , Pd (^7^!)A) fcifO 

[0 0 6 9] It, X«±^Bfa^)»«Bl»^<^ — ^ 

[0 0 7 0] «tEtt«»#-^S4R^ urn 

«*^tt, ci¥«»tm, ®m 

[0 0 7 1 ] ^fc, «HBtt«*#*X«i: Ltli 
50 !J 7#&m (DNA) ^tf^?S4:fflV>ao 
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[0 0 7 2] WfBttiKfM+^MRi: Lttt, 7^ 

6 0 
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[0 0 7 3] *fc, «tBtt«»ft*S«i Uttt, 
7>f-^Kx^^^ 3 yf^^^M (FED) SrfPttfc 

[HI.] *«W©l**«»-J:6-f ^^*s/ 

-O"*^** h^y Kl a(^«ig(0|ftWia"C*>So 
[El 3] ±K>f h*!B«SHt^«HW*^« 

[19 4] y h^y KlJl*5»t*#yX/P 

[■ 5 ] ±eit»sift^ff eacaMv&tfs^K^ 
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J: 5 Hit S*i*attttttflttt#£ttTa>« ^7-7^;u 
*<z>^#&*B^fc5o 

[0 6] ±1B*7-7-f/w^o«iSxa»llH-C*> 
6. 

['b 7 ] igfi&^ii^iEiffs 3 e {zAfiztizmmm 

[B8] *lWi(^^y^^x^ h^Kl aiCio 

M HE flfr*5 <fc tfffi jE« to 7 s f - * £ u fc ^ 7 V xh Z> o 
[0 9] *3BW<D l HJK«?IS^»3g*«felc J: 5 KJg<* 

tthm^^mmxh^^y-m^m^mm^mmmx 

[BIO] *»W^l*lfc«tt^«3fi*ftlwJ:9j»iS 
[«F»<BttW] 

io o •<< >># h^mmmm 

1 a -O^ S^it-y h^jx K 
111 J X/U 
12 1 ^-T 

123 y if — 

200 ^7-7^;^ mm&Mfttt*&&) 

3 00 «?-MX^R| 

5 00 A-yt/unyea-^ («^-««) 
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